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ABSTRACT

Tomato (Solanum lycopersicum L.) is a significant vegetable crop, popularly known for its utilization as an
indispensable kitchen vegetable bearing high nutritional value and inherent health benefits. The world’s
rising population and mankind’s increased demand for tomato production has leveraged the use of Grafting
tomatoes, a technique that not only allows for higher yields, but also favors pest resistance and reduced
crop losses due to adverse environmental conditions. Thus, owing to the importance of tomato cultivation
in today’s world and the beneficial effects incurred by grafting, the field experiment was carried out during
2023-24 at Loyola farm, old Alwal, Secunderabad to evaluate the grafted tomato for growth and yield. The
field experiment was conducted in Factorial Randomized Block Design with three replications with two
Brinjal rootstocks and six tomato scions. The following characteristics of grafted and non-grafted were
recorded. Plant height, No of Branches, Days to 50 % Flowering, No of Flowers per cluster, Number of
fruits per plant, Average fruit weight, Fruit yield per plant, plot and hectare. The results showed that
highest Plant height, more no of Branches, less Days to 50 % Flowering, more no of Flowers per cluster,
more number of fruits per plant, Average fruit weight, Fruit yield per plant , plot and Hectare were improved
by grafting with Solanum torvum followed by Utkarsha brinjal hybrid. The  lowest values were recorded  in
non-grafted plants. Apositive effect of grafting was recorded with Solanum torvum followed by Utkarsha
which were used as rootstock. Among all grafted combinations abhiman grafted on solanum torvum (R1S2),
and US-440 grafted on Utkarsha recorded highest yied (89.38 t/ha, 68.69 t/ha) respectively. These results
showed that grafting could be an advantageous alternative in tomato production.
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Introduction

Tomato (Solanum lycopersicum L.) is a significant
vegetable crop and is well known for its utilization
as fresh vegetable and processed foods such as to-
mato paste, tomato juice, ketchup, canned tomatoes
that provide high nutritional value for its consum-
ers. The health benefit of tomatoes makes it one of
the most commercially viable commodity which can

be a component of year round vegetable cultivation
(Noopur et al., 2021) as well as food and nutrition
security (Noopur et al., 2019). Tomatoes are univer-
sally treated as ‘Protective Food’ since they are very
rich in minerals, vitamins, antioxidants, essential
amino acids, sugars, and dietary fibers, which are
important ingredients for chutney, pickles, ketchup,
soup, juice, puree, etc. (Sekhar et al., 2010). Fresh to-
mato fruit is in high demand throughout the coun-
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try all-round the year. Hence, there is a continuous
need to strengthen the crop improvement programs
in tomatoes tocater the present-day needs of farmers
and consumers as well. Use of grafted seedlings be-
came a widespread agricultural practice in many
parts of the world (Pogonyi et al. 2005). Vegetable
grafting, primarily for tomatoes and watermelon,
recently increased (Atasayar, 2006). Khah et al.
(2006) showed that tomato grafting on suitable
rootstocks has positive effects on cultivation perfor-
mance. Researchers consider that grafted plants,
which provide increased yield and, consequently,
higher profit, can be of value to farmers. Further-
more, in many of the most economically important
vegetable crops such as tomato, increases in fruit
yield are typically a result of increased fruit size
(Pogonyi et al. 2005). Owing to their utilization of the
vigorous root system of the rootstocks, grafted
plants usually show increased uptake of water and
minerals when compared with self-rooted plants
(Lee, Oda, 2003). Research has shown that possible
mechanisms for increased yield are likely the result
of increased water and nutrient uptake by vigorous
rootstock genotypes. The cultivated Brinjal and wild
Brinjal (Solanum torvum) were tested as rootstocks,
using the commercial tomato US 440, Abhiman,
Sahoo, Sweakar, Ayaan and Arka abhed used as
scion. The study reported higher yield from the
grafted plants than nongrafted. The purpose of this
study was to investigate possible positive effects of
grafting and use of different rootstocks on the
growth and fruit yield attributes of tomato plants.

Materials and Methods

The field experiment was conducted at the Loyola
farm, Hyderabad, Telangana. The climate of
Hyderabad falls under tropical semi-arid. The aver-
age rainfall is about 800 mm. and well-drained
Sandy loam soil was selected for the experiment
which had uniform soli depth. The experiment was
conducted with 18 treatments in Factorial Random-
ized Block Design (RBD) with three replications
during Rabi 2023 at Loyola Farm, Hyderabad. The
experimental Plant material for grafting, commercial
tomato cultivars US-440, Abhiman, Sahoo, Sweakar,
Ayaan and Arka abhed were used as scions and
Solanum torvum and Utkarsha were used as root
stocks.

Raising of rootstocks and scion seedlings

Seeds of Solanum torvum sown one month earlier
than scion seeds. To overcome the problem of un-
even germination, the rootstock seeds sown in 99
cells pro-trays containing sterilized coco-peat to
avoid the problem of uneven germination. Solanum
torvum seeds were soaked in 100 ppm GA3 solutions
for 12 hours. Seedlings were drenched with water
soluble 19:19:19 NPK (5 g/1 litter water) ten to fif-
teen days after germination of seedlings for good
growth. Seedlings were watered whenever neces-
sary, and all plant protection measures were taken
to ensure healthy and vigorous seedling growth.
The rootstock seedling takes 60 to 65 days and scion
seedlings ready for grafting in 25-30 days after sow-
ing.
Grafting: Six tomato cultivars like US-440
(F1Hybrid), Abhiman, Sahoo, Sweakar (F1Hybrid),
Ayaan (F1Hybrid), Arka Abhed (F1Hybrid) were
grafted onto Solanum torvum and Utkarsha root-
stock. Cleft grafting, as per (Oda 1995), was con-
ducted in a greenhouse under shaded conditions to
shield the grafted plants from excessive sunlight
and wind, preventing wilting. The rootstocks were
trimmed at the top, creating a 2.5 cm slit at the cen-
tre for the scion insertion. The upper portion of the
scions were pruned to 1- 3 leaves and 2.5 cm wedge
cut at its base, facilitating its insertion into the
rootstock’s slit Rootstocks, longitudinal cut was
made 1.5 cm. Thereafter, scion was inserted into the
rootstock and graft unions were wrapped with
plolythin strip to improve stability, reduce chance of
infection, and ensure vascular binding. For grafting,
17 to 19 mm stem girth seedlings of both scion and
rootstocks. The age of rootstock was 60 to 65 days (3-
4 true leaves) and scion age was 25-30 days (3-4 true
leaves). Grafting was carried out in the morning and
evening hours under moist chambers made up with
transparent polythene of 100-micron thickness. Non
grafted seedlings were used as a control. In line with
(Marsic and Osvald’s 2004) recommendations, the
grafted plants were placed in an environment with
a temperature of 28-30 °C and a humidity level ex-
ceeding 95% for three days. This facilitated healing
and bolstered survival rates. Subsequently, the hu-
midity gradually decreased, while light intensity
was augmented to create optimal growth condi-
tions, a foliar spray of water was found to be effec-
tive in enhancing the survival of the grafted plants
to avoid wilting of plants. Sampling was done by
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selecting five randomly from each net plot for each
treatment and tagged for recording plant growth
parameters like, plant height (cm), number of pri-
mary branches, days to 50% flowering, No of Flow-
ers per cluster, Number of fruits per plant , Average
fruit weight , Fruit yield per plant , Fruit yield per
plot and Fruit yield per Hectare. Statistical analysis
was done for various parameters by using analysis
of variance procedure for Factorial randomized
block design procedure given by (Panse and
Sukhatme, 1978). The fruit characteristics of grafted
plants were compared with those of nongrafted
plants. The results showed that the fruit index (di-
ameter/length), number of fruits/trusses, and fruit
weight were significantly influenced by grafting.

Results and Discussion

The growth and yield contributing traits of six to-
mato scions grafted with Solanum torvum and
Utkarsha plants were compared with those of
nongrafted plants. The data on the mean perfor-
mance of hybrids for growth, yield and yield con-
tributing characters are presented in Table 1 & 2.

Effect of different rootstock on the vegetative
growth

Plant height: Grafted plants may respond differ-
ently to environmental conditions such as tempera-
ture, light intensity, and soil moisture. These factors
can affect plant height either directly through physi-
ological responses or indirectly through their influ-
ence on overall plant health and growth. Data in
Table 1 showed that plant height was more in (R1S2)
Abhiman grafted onto Solanum torvum rootstock
(148.84 cm) followed by (R1S1) US-440 grafted with
Utkarsha rootstock (134.28 cm) at final harvest. On
the other hand, the lowest recorded of these charac-
ters were resulted in non-grafted (R0S6) Arka abhed
(99.40 cm) tomato plants. The increased plant height
was noticed in most of the grafted eggplants which
were more vigorous than the non-grafted ones
(Khah, 2012). (Bharathi et al., 2021) also observed
Positive effects in the plants grafted with Solanum
torvum rootstock.

No of primary branches: Among the different
graft combinations,(R1S2) Abhiman tomato grafted
on to Solanum torvum rootstock recorded the highest
number of Primary branches at final harvest (15.64)
but the lowest number of branches were observed
among the grafted plants noticed in (R2S6) Arka

abhed with Utkarsha rootstock (8.20) (Table 1). It
might be due to the strong and deep root system of
rootstock which is able to absorb water and miner-
als content in aerial plant parts may be attributed to
the physical characteristics of the root system, such
as lateral and vertical development. The vigorous
root system of the rootstock enhanced better growth
of scion which resulted in a greater number of
branches in grafted plants (Salehi-Mohammadi et al.,
2009). These results are agreement with Balaji et al.
(2021), Yashwanth et al. (2021) and Rajashree et al.
(2021).

Flowering

Fifty percent flowering: The study revealed notable
differences in the timing of flowering among vari-
ous tomato plant treatments. Non-grafted (R0S3)
Sahoo demonstrated the earliest onset of flowering
at (25.70 ) days which was at par with  non-grafted
(R0S5) Ayaan (28.80), (R0S1) US 440 (29.60 ) and (R0S2)
abhiman (30.40) demonstrated, Surprisingly, (R1S2)
Abhiman grafted onto Solanum torvum rootstock ex-
hibited an accelerated flowering process, with 50%
flowering occurring in a shorter timeframe, approxi-
mately (37.60) days, followed closely by (R1S1) 440
grafted onto Solanum torvum (39.20 ) days and (R1S3)
Sahoo grafted onto Solanum torvum (41.40) days.
Among the Tomato scion grafted on Utkarsha, (R2S2)
Abhiman grafted on Utkarsha (32.00) took less num-
ber of days for fifty percent flowering which was at
par with (R2S5) Ayaan grafted on Utkarsha (33.20)
days where as highest number of days were re-
corded with (R2S3) Sahoo grafted on Utkarsha
(36.67). In commercial cultivation, early flowering is
a crucial attribute, indicating the time taken for
plants to initiate flowering and is highly desirable
when coupled with high yield. Research by
Nkansanh et al. (2013) and Kumar et al. (2017) ob-
served earlier flowering in grafted plants compared
to non-grafted ones. This finding underscores the
potential of grafting techniques to accelerate the
flowering process, which is advantageous for maxi-
mizing crop yields within shorter growing periods.

Number of flowers per cluster: No of flowers per
cluster was significantly affected by grafting, grafted
plants bloom a greater number of flowers per clus-
ter than non-grafted plants.grafted with of flowers
per cluster were observed in (R1S2) Abhiman grafted
on solanum torvum (8.20) which was at a par with
(R1S5) Ayaan grafted with Solanum torvum (7.50),
Among the tomato plants grafted  with Utkarsha,



1656 Eco. Env. & Cons. 30 (4) : 2024

Maximum number of flowers were observed in
(R2S2) Abhiman grafted on Utkarsha (7.50) followed
by (R1S4) Sweakar grafted on Utkarsha (6.93) while
the minimum number of flowers were noted in non-
grafted (R0S3) Sahoo (4.93). This might be attributed
due to the altered mode of gene expression so as to
cause morphological and physiological changes in
scion (Zhanga et al. 2008). Sex expression and flow-
ering are controlled by plant hormones. The root-
stock-scion combination may alter the number of

hormones produced in grafted plants which re-
sulted in maximum number of flowers in grafted
plants than non-grafted Salehi-Mohammadi et al.
(2009). These results agreed with the findings of
Khah et al. (2006) reported highest numbers of flow-
ers per cluster in tomatoes.

Yield parameters

Number of fruits per plant: The yield parameters of
grafted tomato were shown significant difference

Table 1. Performance of grafted and non-grafted tomato plants for growth

Treatments Plant No of Primary
height branches

R0-Control 90.13 9.00
R1-Solanum torvum 126.30 12.13
R2-Utkarsha 112.96 10.46
SEm± 0.61 0.06
CD at 5% 1.76 0.12

S1: US 440 121.33 13.00
S2: Abhiman 120.00 12.86
S3: Sahoo 102.60 8.86
S4: Sweakar 108.00 10.40
S5: Ayaan 107.46 10.00
S6: Arka abedh 99.4 8.06
SEm± 0.86 0.08
CD at 5% 2.14 0.25

R0S1: US 440 101.28 11.00
R0S2: Abhiman 94.44 10.20
R0S3: Sahoo 80.68 7.40
R0S4: Sweakar 91.24  9..60
R0S5: Ayaan 89.20 8.64
R0S6: Arka abedh 84.16 7.28
R1S1: US 440 grafted on Solanum torvum 134.28 14.86
R1S2: Abhiman grafted on Solanum torvum 148.84 15.64
R1S3: Sahoo grafted on Solanum torvum 118.26 10.80
R1S4: Sweakar grafted on Solanum torvum 120.28 11.26
R1S5: Ayaan grafted on Soum torvum 126.44 11.64
R1S6: Arka abedh grafted on Solanum torvum 110.20 8.86
R2S1: US 440 grafted on Utkarsha 128.60 13.20
R2S2: Abhiman grafted on Utkarsha 116.84 12.80
R2S3: Sahoo grafted on Utkarsha 109.26 8.44
R2S4: Sweakar grafted on Utkarsha 112.60 10.40
R2S5: Ayaan grafted on Utkarsha 106.80 9.80
R2S6: Arka abhed grafted on Utkarsha 103.80 8.20
                             SEm± 1.49 0.15
                       CD at 5% 3.98 0.38

R1 - Control: S1 -US 440, R1S1 -US 440 grafted on Solanum torvum, R2S1 -US 440 grafted on Utkarsha; R2 - Solanum
torvum: Root stock: S2 – Abhiman, R1S2 -Abhiman grafted on Solanum torvum, R2S2 -Abhiman grafted on Utkarsha; R3
- Utkarsha Root stock: S3 –Sahoo, R1S3 -Sahoo grafted on Solanum torvum, R2S3 -Sahoo grafted on  on Utkarsha; S4 –
Sweakar, R1S4 -Sweakar grafted on Solanum torvum, R2S4 -Sweakar grafted on Utkarsha; S5 –Ayaan, R1S5 -Ayaan
grafted on Solanum torvum, R2S5 -Ayaan grafted on Utkarsha; S6 -Arka abedh, R1S6 -Arka abedh grafted on Solanum
torvum, R2S6-Arka abhed grafted on Utkarsha.
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over non-grafted tomato plants. Maximum number
of fruits were observed in (R1S2) Abhiman grafted on
Solanum torvum (84.86) which was at a par with
(R1S5) Ayaan grafted on Solanum torvum (82.40),
(R1S4) and (R1S1) US 440 grafted on Solanum torvum
(80.00). Among the different tomato scions grafted
with Utkarsha, Maximum number of fruits were ob-
tained with R2S1 US-440 grafted on Utkarsha (71.60),
which was at a par with (R2S4) Sweakar grafted on
Utkarsha (68.86), and (R2S2) Abhiman grafted on

Utkarsh (66.83). The lowest number of fruits were
observed in non-grafted R0S5) Ayaan tomato plants
(61.53) Grafted plants likely yield more marketable
fruit than non-grafted ones due to the employment
of robust rootstocks. These rootstocks are presumed
to enhance the levels of cytokinin and gibberellin
within the scion, thereby augmenting fruit produc-
tion on the plants. These results are analogous to the
findings of Radhouani and Ferchichi (2010), Ibrahim
et al. (2014), Rahmatian et al. (2014), El-Gazzar et al.

Table 2. Performance of grafted and non-grafted tomato plants for yield attributes

Treatments Days to No of  No of Avg Fruit Fruit Fruit
50 % flowers Fruits per  Fruit yield per yield per yield per

Flowering Per cluster  plant weight plant (Kg) Plot (Kg) ha (t)

R0 30.60 6.28 49.66 55.85 2.76 44.19 34.10
R1 42.62 7.16 77.63 77.73 6.04 96.66 74.58
R2 34.99 6.58 62.40 69.01 4.33 69.42 53.57
SEm± 0.70 0.04 0.35 0.37 0.02 0.39 0.30
CD at 5% 2.02 0.11 0.82 1.08 0.05 0.92 0.67

S1 33.60 6.63 73.40 68.97 5.13 82.1 63.35
S2 34.11 7.60 68.13 74.34 5.18 82.88 63.95
S3 34.59 5.98 54.06 63.17 3.59 57.57 44.42
S4 37.18 6.90 65.73 62.75 4.21 67.49 52.08
S5 36.86 6.93 61.53 69.52 4.26 68.23 52.65
S6 40.09 6.00 57.26 66.43 3.89 62.27 48.04
SEm± 0.99 0.05 0.49 0.53 0.04 0.55 0.42
CD at 5% 2.86 0.16 1.23 1.53 0.11 1.59 1.13

R0S1 29.67 6.13 67.83 48.31 3.28 52.41 40.44
R0S2 30.40 7.12 52.80 60.74 3.21 51.31 39.59
R0S3 25.70 5.45 37.67 49.57 1.86 29.82 23.10
R0S4 33.70 6.74 49.60 56.13 3.02 48.32 37.28
R0S5 28.83 6.50 46.90 64.48 2.78 44.48 34.32
R0S6 35.40 5.80 43.40 55.91 2.43 38.82 29.95
R1S1 39.20 7.36 80.00 81.13 6.56 104.88 80.93
R1S2 37.67 8.20 84.86 86.03 7.24 115.84 89.38
R1S3 41.40 6.74 71.40 79.64 5.69 90.98 70.20
R1S4 43.50 7.12 76.66 69.84 5.35 85.60 66.05
R1S5 45.83 7.50 82.40 74.18 6.14 98.27 75.83
R1S6 48.20 6.27 69.86 75.56 5.27 84.39 65.41
R2S1 32.00 6.48 71.60 77.49 5.56 89.02 68.69
R2S2 34.33 7.50 66.83 76.25 5.09 81.50 62.88
R2S3 36.67 5.89 53.20 60.31 3.24 51.91 40.06
R2S4 34.33 6.93 68.86 62.29 4.28 68.56 52.90
R2S5 35.97 6.80 55.43 69.90 3.87 61.96 47.81
R2S6 36.67 6.00 58.6 67.84 3.98 63.61 49.08
SEm± 1.72 0.09 0.86 0.92 0.07 0.95 0.73
CD at 5% 4.95 0.23 1.84 2.14 0.18 2.45 1.86

R0S1 -US 440; R0S2-Abhiman; R0S3-Sahoo; R0S4-Sweakar; R0S5-Ayaan; R0S6-Arka abhed; R1S1-US 440 grafted on Solanum
torvum ; R1S2 - Abhiman grafted on Solanum torvum; R1S3 -Sahoo grafted on Solanum torvum: R1S4 -Sweakar grafted on
Solanum torvum; R1S5 -Ayaan grafted on Solanum torvum; R1S6 -Arka abedh grafted on Solanum torvum; R2S1-US 440
grafted on Utkarsha; R2S2 -Abhiman grafted on Utkarsha; R2S3 - Sahoo grafted on Utkarsha,  R2S4 -Sweakar grafted on
Utkarsha; R2S5 -Ayaan grafted on Utkarsha; R2S6-Arka abhed grafted on Utkarsha.
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(2016), Soe et al. (2018), Hossain et al. (2019), Sharma
et al. (2019), Singh et al. (2019), Dahake et al. (2020).
Average fruit weight: The findings concerning the
average fruit weight indicated notable distinctions
among all the treatments. Average fruit weight of
grafted and non-grafted tomato plants varied from
(48.31 g to 86.03 g). Greatest Fruit weight was no-
ticed in (R1S2) Abhiman grafted with Solanum torvum
(86.03 g) which was at a par with (R1S1) US-440
grafted with Solanum torvum (81.13g). Among the
different tomato scions grafted with Utkarsha, great-
est fruit weight was noticed in R2S1 US-440 grafted
with Utkarsha (79.49 g) which was at a par with
R2S2) Abhiman grafted with Utkarsha (76.25 g) low-
est fruit weight was noticed in (R0S1 )US - 440 (48.31
g). Grafted plants absorb elevated levels of nitrogen
up to a certain threshold, which promotes robust
shoot and leaf growth. This increased growth likely
facilitates the synthesis of larger quantities of carbo-
hydrates and enhances protein synthesis, contribut-
ing to the development of fruits. Consequently, this
process may lead to an augmented number of cells
and elongation of individual cells, ultimately boost-
ing fruit size. Bletsos et al. (2008), Flores et al. (2010),
Colla et al. (2010b),
Fruit yield per plant: Grafting has a considerable
impact on the yield.Grafted plants may have a
longer productive lifespan, leading to a more ex-
tended harvest period and higher total yield over
the season per plant. Among the tomato scions
grafted with Solanum torvum, (R1S2) Abhiman
grafted with Solanum torvum recorded a notably el-
evated yield of (7.24 kg), which was on a par with
R1S1) US-440 grafted with Solanum torvum (6.56 kg).
Among all the combinations with Utkarsha, (R2S2).
Abhiman grafted with Utkarsha recorded signifi-
cantly higher yield (5.56 kg) which was at a par with
(R2S2) Abhiman grafted with Utkarsh (5.09 kg).
Among all the non-grafted tomato plants lower fruit
yield per plant was recorded with (R0S3) Sahoo (1.86
kg).
Fruit yield per hectare: During crop period, among
the various rootstocks utilized, Solanum torvum ex-
hibited the highest yield of (74.58 t/ha). Followed by
Utkarsha with a yield of (53.57) t/ha. Among the
tomato scions used, highest yield was observed with
(R0S2) Abhiman (63.95 t/ha) and lowest yield was
noted with (R0S3) Sahoo (50.95 q/ha). The interaction
effect of Solanum torvum Rootstock and different to-
mato scion showed a significant difference, During

the summer season, the grafting of (R1S2) Abhiman
onto Solanum torvum demonstrated the highest
yield, reaching (89.38 t / ha). Following closely be-
hind was (R1S1) US-440 Ayaan grafted with Solanum
torvum combination, yielding (80.93 t / ha). Con-
versely, the lowest yield was observed with the
(R0S3) Sahoo (23.10 t/ha).

Grafting tomato onto wild eggplant rootstock,
particularly using Solanum torvum, showed signifi-
cantly higher yields per hectare compared to non-
grafted plants. This increase in yield can be attrib-
uted to the robust root system of Solanum torvum,
which promotes greater plant height and vigorous
growth, leading to enhanced water and nutrient ab-
sorption. The scions chosen for grafting were well-
known local varieties or hybrids. The improved
yield in grafted plants may be a result of the vigor-
ous root system of the wild rootstock, contributing
to increased fruit quantity and quality The
rootstocks exhibited a high level of compatibility,
achieving a grafting success rate of 95% as docu-
mented by Kumar et al. (2018) and Singh et al. (2020).
This compatibility is likely attributable to the deep
root systems of the rootstocks, enabling them to ab-
sorb substantial quantities of water and nutrients.
Consequently, this increased nutrient uptake may
lead to heightened production of endogenous hor-
mones compared to plants with their own root sys-
tems, as noted by Soe et al. (2018), Sharma et al.
(2019), and Yun et al. (2023). Grafted plants, as high-
lighted by Marsic and Osvald (2004) and Tamilselvi
and Pugalendhi (2018), consistently displayed
higher yields compared to non-grafted ones. This
increase in yield, as observed in tomato plants, can
be attributed to the heightened vigor of the scion
achieved through grafting with a suitable rootstock,
as noted by Romano and Paratore (2000) and
Milenkovic et al. (2020).

Conclusion

Based on the current field experiments, among the
two distinct rootstocks employed, Solanum torvum
exhibited superior performance across most traits,
closely followed by Utkarsha. Among the different
combinations (R1S2) Abhiman grafted with Solanum
torvum performed well in plant growth and yield
attributes. Both Solanum torvum and Utkarsha show
promise as rootstocks for grafting tomato plants to
enhance growth and yield than non-grafted plants.



SARITHA ET AL 1659

Acknowledgement

I wish to offer my salute and express my profound
sense of gratitude and sincere regards and heartfelt
thanks to members of my advisory committee Dr.
M. Rajkumar, Assistant Professor, Department of
Horticulture, Annamalai University, Dr. R.
Sendhilnathan, Assistant Professor, Department of
Horticulture, Annamalai University, Dr. B. Sunil
Kumar, Associate Professor, Department of Genetics
and Plant Breeding for their intellectual and inspir-
ing guidance, sustained patients and cooperation at
each stage of research work.

Conflict of Interest

No conflict of interest

Sources of Funding

No external sources of funding

References

Atasayar, A. 2006. The usage of grafted watermelon seed-
ling in Turkey. Hasad Horticulture Magazine. 252: 87-
91.

Balaji, P.G. Bhalekar, M.N., Patil, D.D. and Kshirsagar,
D.B. 2021. Response of Brinjal grafted on Solanum
torvum for growth, yield, and quality. Ph.D. thesis sub-
mitted to Mahatma Phule Krishi Vidyapeeth,
Rahuri.

Bharathi, S., Pugalendhi, L., Swarna Priya, R., Uma, D. and
Tamilselvi, N.A. 2021. Grafting studies of tomato
with wild Solanum rootstocks. Journal of Pharmacog-
nosy and Phytochemistry. 10(1): 2210-2213.

Blestos, F.A. and Olympios, C.M. 2008. Rootstocks and
grafting of tomatoes, peppers and eggplants for soil
borne diseases resistance, improved yield, and qual-
ity. The European Journal of Plant Science and Biotech-
nology. 2(1): 63-73.

Colla, G., Suãrez, C. M. C., Cardarelli, M. and Rouphael,
Y. 2010b. Improving nitrogen use efficiency in melon
by grafting. Horticulture Science. 45: 559–565.

Dahake, L.Z., Sonkamble, A.M., Meshram, L.T. and Patil,
S.R., 2020. Effect of spacing on growth and yield of
watermelon. Journal of Pharmacognosy and Phytochem-
istry. 9(5S): 751-753.

El-Gazzar, T.M., Dawa, K.K., Ibrahim, E.A. and El-Awady,
A.M. 2016. Effect of rootstocks and grafting methods
on watermelon (Citrullus lanatus) production. Jour-
nal of Plant Production. 7(6): 603-609.

Flores, F. B., Sánchez-Bel, P., Estañ, M. T., Martinez-
Rodriguez, M.M., Moyano, E., Morales, B., Campos,
J.F., García-Abellán, J.O., Egea, M.I., Fernández-
García, N. and Romojaro, F. 2010. The effectiveness

of grafting to improve tomato fruit quality. Scientia
Horticulturae. 125 (3): 211-217.

Hossain, M.G., Ali, M.A., Ripa, R.A., Ayirin, S. and
Mahmood, S. 2019. Influence of rootstocks on yield
and quality of summer tomato cv. ‘Bari Tomato-4.
Earth Systems Environment. 3(2): 289-300.

Ibrahim, A., Wahb-Allah M., Abdel Razzak, H. and
Alsadon A. 2014. Growth, yield, quality and water
use deficiency of grafted tomato plants grown in
greenhouse under different irrigation levels. Life
Science Journal. 11(2): 118-126.

Khah, E., Kakava, E., Mavromatis, A., Chachalis, D. and
Goulas, C. 2006. Effect of grafting on growth and
yield of tomato (Lycopesicum esculentum Mill.) in
greenhouses and open- field. Journal of Applied Hor-
ticulture. 8(1): 3-7.

Khah, E. 2012. Effect of grafting on growth, performance,
and yield of aubergine (Solanum melongena) in green-
houses and open fields. International Journal of plant
Production. 5(4): 359-366.

Kumar, A.B., Pandey, A.K., Raja, P., Singh, S. and
Wangchuk, L. 2017. Grafting in brinjal (Solanum
melongena L.) for growth, yield, and quality at-
tributes.  International Journal of Bio-resource and Stress
Management. 8(5): 611-16.

Kumar, P., Sharma, P. and Vats, B. 2018. Influence of
rootstocks and scions on horticultural traits and
quality of tomato under protected conditions.  Inter-
national Journal of Agriculture Sciences. 10(2): 5085-
5087.

Lee, J.M. and Oda, M. 2003. Grafting of herbaceous veg-
etable and ornamental crops. Horticultural Reviews.
28: 61-124.

Marsic, N.K. and Osvald, J. 2004. The influence of graft-
ing on two tomato cultivars (Lycopesicum esculentum
Mill.) grown in a plastic house. Acta Agriculture
Slovenica. 83(2): 243-249.

Milenkovic, L., Maltilovic, J., Kevresan, Z., Bajic, A.,
Gledic, A. and Stanojevic, L. 2020 Effect of shading
and grafting on yield and quality of tomato. Journal
of the Science of Food and Agriculture. 100(2): 623-633.

Nkansanh, G.O., Ahwireng, A.K., Amoatey, C. and
Ayarna, A.W. 2013. Grafting onto African eggplant
enhances growth, yield and fruit quality of tomatoes
in tropical forest  ecozones.  Journal of Applied Horti-
culture. 15(1): 16-20.

Noopur, K., Ansari, M.A. and Panwar, A.S. 2021. Self-
reliant in year-round vegetable production and con-
sumption through Kitchen Garden model in Indo
Gangetic Plains. Indian Journal of Agricultural Sci-
ences. 91(12): 1773-1777.

Noopur, K., Jawaharlal, M., Praneetha, S., Kashyap, P. and
Somasundram, E. 2019. Geneticm variability and
character association studies in French bean
(Phaseolus vulgaris) in Nigiri hills Tamil Nadu. Indian
Journal of Agricultural Sciences. 89(12): 2009.



1660 Eco. Env. & Cons. 30 (4) : 2024

Oda, M. 1995. New grafting methods for fruit-bearing
vegetables in Japan. Japan Agricultural Research Quar-
terly. 29: 187-194.

Panse, V.G. and Sukhatme, P.V. 1978. Statistical Methods for
Agricultural Workers. IV Edn. ICAR, New Delhi.

Pogoyoni, A., Pek, Z., Helyes, L. and Lugasi, 2005 A. Ef-
fect of grafting on the tomato’s yield, quality and
main fruit components in spring forcing. Acta
Alimentaria. 34(4): 453-462.

Radhouani, A. and Ferchichi, A. 2010. Effect of grafting on
vegetative growth and quantitative production of
muskmelon (Cucumis melo L.). Journal of Applied
Horticulture. 12(2): 129-134.

Rajashree, S.N., Kshirsagar, D.B., Bhalekar, M.N.,
Chandanshive, A.V. and Patil, M. R. 2021. Response
of tomato grafted on brinjal rootstock for growth, yield and
quality attributes. M.Sc thesis submitted to Mahatma
Phule Krishi Vidyapeeth, Rahuri.

Rahmatian, A., Delshad, M. and Salehi, R. 2014. Effect of
grafting on growth, yield and fruit quality of single
and double stemmed tomato plants grown hydro-
ponically. Horticulture, Environment and Biotechnol-
ogy. 55(2): 115-119.

Romano, D. and Paratore, A. 2000. Effects of grafting on
tomato and eggplants. V International symposium
on Protected Cultivation in Mild Winte Climates
Current Trends for Sustainable Technologies 559.6.

Salehi-Mohammadi, R., Khasi, A., Lee, S.G., Huh, Y.C.,
Lee, J.M. and Delshad, M. 2009. Assessing survival
and growth performance of Iranian melon to graft-
ing onto Cucurbita rootstocks. Korean Journal of Hor-
ticulture Science and Technology. 27(1): 1-6

Sekhar, L., Prakash, B.G., Salimath, P.M., Hiremath, C.P.,
Sridevi, O. and Patil, A.A. 2010. Implications of het-
erosis and combining ability among productive
single cross hybrids in tomato. Electro. J. Plant Breed-
ing. 1(4): 706-711.

Sharma, V., Kumar, P., Sharmam P., Negi, N.D., Singh, A.,
Sharma, P.K., Dhillon, N. and Vats, B. 2019. Root-
stock and scion compatibility studies in tomato un-
der protected conditions. International Journal of
Current Microbiology and Applied Sciences. 8(5): 1188-
1197.

Singh, L., Singh, P., Jyoti and Singh, J. 2019. Grafting in-
fluence on physio-chemical characters of tomato on
brinjal rootstock. International Journal of Bio-resource
and Stress Management. 10(5): 539-544.

Singh, H., Kumar, P., Kumar, A., Kyriacou, M.C., Colla, G.
and Rouphael, Y. 2020. Grafting tomatoes as a tool
to improve salt tolerance. Agronomy. 10(2): 263.

Soe, D.W., Win, Z.Z., Thwe, A. and Myint, K.T.  2018. Ef-
fects of different rootstock of plant growth, develop-
ment, and yield of grafted tomato (Scion esculentum
Mill.). Journal of Agricultural Research. 5(2): 30-38.

Tamilselvi, N.A. and Pugalendhi, L. 2018. Role of
Cucurbitaceae rootstocks on vegetative growth, fruit
yield and quality of bitter gourd (Momordica
charantia L.) scions through grafting. Journal of Ani-
mal and Plant Science. 28: 811-818.

Yashwanth, K.N., Kulkarni, S.S., Bhalekar, M.N.,
Chandanshive, A.V. and Ransing, S.K. 2021. Study
of tomato grafted on tomato rootstock for growth, yield and
quality attributes. M.Sc thesis submitted to Mahatma
Phule Krishi Vidyapeeth, Rahuri.

Yun, L., Hetong, L., Tianyue, Z., Junyi, L., Xianzhi, S., Xia,
S., Wang, W. and Zeng, C. 2023. Interactions be-
tween rootstock and interactions between rootstock
and scion during grafting and their molecular regu-
lation mechanism. Scientia Horticulturae. 308 (27).

Zhanga, Z.J., Wanga, Y.M., Longa, L.K., Linb, Y., Panga,
J. and Liu, B. 2008. Tomato rootstock affects gene
expression patterns in eggplant scions. Russian J. of
Plant Physio.  55(1): 93-100.


